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Transfusion-transmissible infections among 808 blood donors in Ghana were investigated in 1999. Antibody
seroprevalences of 3.8, 0.7, 8.4, and 13.5%, respectively, for human immunodeficiency virus, human T-cell
lymphotrophic virus type 1, hepatitis C virus (HCV), and Treponema pallidum were obtained. The seropreva-
lence of HCV infection was confirmed to be 0.9% after supplementary testing, and the transfusion risk potential
of these pathogens was demonstrated.

Although blood transfusion saves millions of lives worldwide
each year, recipients of transfusions risk becoming infected
with blood-borne pathogens. Each year, up to 4 million blood
donations worldwide are not tested for human immunodefi-
ciency virus (HIV) and few are tested for hepatitis B and C
viruses (HBV and HCV, respectively). Virtually none are
screened for human T-cell lymphotrophic virus type 1
(HTLV-1) or Treponema pallidum, the causative agent of syph-
ilis (20). Several studies have previously indicated the high
prevalence of HBV in Ghana (1, 3, 9, 15), and prescreening of
blood donors for HBV surface antigen (HBsAg) is thus a
routine practice. It is also a standard procedure to screen
Ghanaian blood donors for HIV. HTLV-1, which causes leu-
kemia (6, 19), was reported to be associated with HIV-1-sero-
positive individuals in Ghana (4–7). HCV is recognized as the
primary cause worldwide of transfusion-associated non-A–
non-B viral hepatitis (12) and is endemic in West Africa (13).
However, information on HCV seroprevalence in Ghana is
limited, and blood donors are not routinely screened for HCV
(21). T. pallidum, the etiologic agent of syphilis (11), is preva-
lent in many African countries (16), but in Ghana, data on T.
pallidum seroprevalence are scanty, with antibodies thought to
occur as frequently as HBV antibodies (4). This study was
therefore carried out to determine the current prevalence of
HTLV-1, T. pallidum, and particularly HCV in Ghanaian
blood donors in order to provide information for appropriate
policies.

The National Blood Transfusion Service of Ghana currently
selects blood donors on the basis of a health check question-
naire and prescreening for HBsAg; donated blood is then
tested for the presence of HIV antibodies. We studied 3,131
individuals who presented at the National Blood Transfusion
Service, Accra, Ghana, between June and August 1999 and

who were routinely tested for HBsAg with a latex agglutination
test kit (Biotech Laboratories Ltd., Suffolk, United Kingdom).
Of these donors who were seronegative for HBsAg, 808 were
randomly adopted as study subjects. Five milliliters of blood
was collected from each of the 808 donors, labeled, and trans-
ported in coolers to the Virology Unit at the Noguchi Memo-
rial Institute for Medical Research. Sera were then analyzed
for antibodies to HIV, HTLV-1, HCV, and T. pallidum with
SERODIA passive-particle agglutination assay kits (FUJIRE-
BIO Inc., Tokyo, Japan). Qualitative testing protocols were
applied according to the manufacturer’s instructions, and se-
rum dilutions were 1:16 for HTLV-1, 1:32 for HIV and HCV,
and 1:80 for T. pallidum. Supplementary tests were deemed
necessary to confirm HCV infection, as the samples were from
healthy, asymptomatic individuals. Therefore, 68 samples
shown by the SERODIA assay to be anti-HCV positive at a
1:32 serum dilution were retested at a 1:400 serum dilution,
subjected to the HCV-SPOT assay (Genelabs Diagnostics Ltd.,
Singapore), and examined by an enzyme-linked immunoassay
(IMUCHECK-HCV C50Ab; International Reagents Corpora-
tion, Kobe, Japan). Furthermore, a third-generation recombi-
nant immunoblot assay (RIBA 3; Ortho Diagnostic Systems,
Roissy, France) was applied. RIBA 3 detects antibodies to five
structural and nonstructural HCV proteins (c100, c33c, c22p,
NS5, and superoxide dismutase), enabling the determination
of a full immunoblot profile (18). Test sera were considered
positive when at least two of these antibodies were detected.
Reverse transcription-PCR (RT-PCR) was also performed to
confirm the presence of the HCV genome. HCV RNA in the
sera was identified by a nested RT-PCR method using primers
derived from the 5� untranslated region as previously described
(14).

The majority of the 808 blood donors lived in or around
Accra, Ghana. Thirty (3.7%) of the donors were regular vol-
untary donors, and 778 (96.3%) were replacement donors who
were family members of blood recipients. As shown in Table 1,
the 21-to-25-year age group, which included 212 (26.2%) of the
donors, was the largest, followed by the 26-to-30-year age

* Corresponding author. Mailing address: Noguchi Memorial Insti-
tute for Medical Research, University of Ghana, P.O. Box LG581
Legon, Accra, Ghana. Phone: 233-21-501178/9. Fax: 233-21-502182.
E-mail: wampofo@noguchi.mimcom.net or wampofo@hotmail.com.

3523



group, with 186 donors (23.0%). The smallest group was that
of the 56 to 60 year olds, with only 2 donors (0.2%). Overall, 46
donors (5.7%) were female and 762 donors (94.3%) were
male. This trend of male bias is a regular feature at Ghanaian
blood donation sites and is commonly observed during blood
donation campaigns (J. Ansah, unpublished data).

The HBV seroprevalence rate for the study period was es-
timated to be 15.0% by routine prescreening, as 469 of 3,131
individuals were seropositive for HBsAg. Seroprevalence rates
obtained by screening with SERODIA were as follows: for
anti-T. pallidum, 13.5% (109 were seropositive); for anti-HCV,
8.4% (68 were seropositive); for anti-HIV, 3.8% (31 were
seropositive); and for anti-HTLV-1, 0.7% (6 were seroposi-
tive). The presence of anti-HCV in the 68 sera initially found
to be positive was confirmed as follows: 62 sera were confirmed
by the HCV-SPOT assay, 7 sera were confirmed by RIBA 3, 5
sera were confirmed by the SERODIA assay (serum dilution,
1:400), and 3 sera were confirmed by IMUCHECK. Two sera
were found to be HCV positive by RT-PCR. The reactivity
profiles for samples that were found to be HCV positive by
either RIBA 3, RT-PCR, or the SERODIA (dilution, 1:400) or
IMUCHECK assay are shown in Table 2.

The 15% HBV seroprevalence level indicated by the HBsAg
prescreening data for the 3-month duration of the investigation
is similar to the previously reported HBsAg seroprevalence of
15.8% (15). The current transfusion transmission risk potential
in Ghana for HTLV-1, HCV, and T. pallidum is illustrated by
the data presented in Table 1. Total seroprevalence levels were
highest in the age groups (21 to 36 years) corresponding to
those described as the most sexually active (17). The highest
seroprevalence observed was for anti-T. pallidum (13.5%).
This corresponds with the results of previous studies of sexu-
ally transmitted diseases in Ghana, where T. pallidum and
HBV were noted as the most frequently occurring pathogens
(5). The seroprevalence of the anti-HTLV-1 antibody was
found to be 0.7%, and the antibody was detected in male blood
donors under 40 years of age. The low HTLV-1 seroprevalence
obtained by our study confirms the earlier observation of low
HTLV-1 antibody levels in Ghana (5). Previously, HTLV-1
antibodies were associated with HIV and HCV infections (7,
10), and 19% of the dual infections observed in our study
involved HTLV-1 (one case with HIV, three cases with HCV).
The 3.8% seroprevalence level obtained for HIV vindicates the
screening of donated blood for HIV, and the national sero-

TABLE 1. Age distribution and seroprevalence of anti-HIV, anti-TP, anti-HTLV-1, and anti-HCV in blood donors by the SERODIA assays

Age group
(yr)

No. of donors
(%)

No. (%) of donors seropositive for antibodies
againsta: Total no.

of infections

95% confidence intervalb

HIV TP HTLV-1 HCV Lower Middle Upper

16–20 61 (7.5) 2 (3.2) 12 (19.7) 1 (1.6) 6 (9.8) 21 1.6 2.6 3.9
21–25 212 (26.2) 9 (4.2) 19 (8.9) 3 (1.4) 23 (10.8) 54 5.1 6.7 8.6
26–30 186 (23.0) 3 (1.6) 27 (14.5) 0 16 (8.6) 46 4.2 5.7 7.5
31–35 145 (17.9) 7 (4.8) 14 (9.7) 1 (0.7) 14 (9.7) 36 3.1 4.5 6.1
36–40 102 (12.6) 9 (8.8) 9 (8.8) 1 (0.9) 3 (2.9) 22 1.7 2.7 4.1
41–45 59 (7.3) 0 12 (20.3) 0 5 (8.5) 17 1.2 2.1 3.3
46–50 32 (4.0) 1 (3.1) 13 (40.6) 0 0 14 1.0 1.7 2.9
51–55 9 (1.1) 0 2 (22.2) 0 1 (11.1) 3 0.1 0.4 1.1
56–60 2 (0.2) 0 1 (50) 0 0 1 0.0 0.1 0.7

Total 808 31 (3.8) 109 (3.5) 6 (0.7) 68 (8.4) 214 21.1 (single) 1.6 (double) 0.0 (triple)

a The 95% confidence intervals (lower, upper) for the percentages of the total numbers of donors that were seropositive for HIV, TP, HTLV-1, and HCV,
respectively, were 2.6, 5.4; 11.2, 16.0; 0.3, 1.6; and 6.6, 10.5.

b Lower and upper 95% confidence intervals for the total lower, middle, and upper 95% intervals, respectively, were 24.0 and 27.1, 2.6 and 3.9, and 0.1 and 0.7. The
number of infections present is indicated in parentheses.

TABLE 2. Reactivity profiles for seven subjects positive for anti-HCV by either RIBA 3, PCR, the SERODIA assay, or the HCV-SPOT
assay

Sample
RIBA 3

PCR PA 1:400b HCV-SPOT
c100p C33c c22p NS5 SOD Conclusiona

5716c 3� 4� 4� 4� � Positive � � �
5856 � 1� 1� � � Positive � � �
7219 � 1� 1� � � Positive � � �
7895c 4� 4� 4� � � Positive � � �
7915 � 1� 2� � � Positive � � �
8131 3� � 3� � � Positive � � �
8484 4� 1� 1� � � Positive � � �
6887 � 3� � � � Indeterminate � � �
7876 � 3� � � � Indeterminate � � �
8190c � � � � � Indeterminate � � �

a RIBA 3 results were reported as positive when at least two antibodies were found and indeterminate when a single antibody was present (when antibodies were
absent, samples were declared negative).

b PA 1:400 indicates serum dilution at 1:400 in the particle agglutination assay.
c This sample was also positive by the IMUCHECK-HCV enzyme-linked immunosorbent assay.
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prevalence of HIV was estimated to be 3% in 2001 (17). HIV
was involved in 59% of the multiple infections recorded and
was a major dual infection with T. pallidum.

Use of the SERODIA or HCV-SPOT assay resulted in a
high rate of anti-HCV false-positive results, which were re-
solved by supplementary assay (especially RIBA 3), and over-
all, HCV seroprevalence was 0.9%. Other reports on anti-
HCV seroprevalence in Ghana, determined by screening
assays, found seroprevalence rates of 5.4% in children (15),
2.8% in adults (21), and 5.2% in blood donors (2). Supplemen-
tal tests such as RIBA 3 are necessary to confirm the presence
of HCV infection in asymptomatic Ghanaians. The presence of
HCV in the blood is indicated by positive detection by RT-
PCR (10), and our data showed two active cases of HCV
infection among the blood donors.

In conclusion, this study illustrates the current transfusion-
transmissible risk of T. pallidum, HTLV-1, and HCV in Ghana.
It is recommended that routine blood screening prior to trans-
fusion should include tests for anti-HCV and anti-T. pallidum
antibodies. Developing appropriate methods for HCV diagno-
sis will require an evaluation of the cost-effectiveness of gen-
eral screening and/or supplementary assays of donated blood.
Periodic studies to investigate transfusion-transmissible infec-
tious diseases are required to enable safety reviews of the
blood supply.

We are grateful to the staff of the National Blood Transfusion
Service, Korle Bu, for their cooperation and assistance. For technical
and clerical support, we thank J. Barnor, J. Arthur-Quarm, Aba Hay-
ford, J. Kumi, Peace Gblorkpor, and K. Dumedah, all of whom are
from the Virology Unit, Noguchi Memorial Institute for Medical Re-
search.

This work was funded by the Human Science Foundation of Japan
and supported by the Infectious Diseases Project of the Japanese
International Co-operation Agency at the Noguchi Memorial Institute
for Medical Research, Legon, Ghana.

REFERENCES

1. Acheampong, J. W. 1991. The prevalence of hepatitis B surface antigen
(HBsAg) among blood donors and jaundiced patients at Komfo Anokye
Teaching Hospital. Ghana Med. J. 25:313–317.

2. Acquaye, J. K., and D. Tettey-Donkor. 2000. Frequency of hepatitis C virus
antibodies and elevated serum alanine transaminase levels in Ghanaian
blood donors. West Afr. J. Med. 19:239–241.

3. Acquaye, J. K., and J. A. A. Mingle. 1994. Hepatitis B viral markers in
Ghanaian pregnant women. West Afr. J. Med. 13:134–137.

4. Aidoo, M., O. Nishiwaki, H. Akari, J. Brandful, W. Ampofo, M. Hayami, and

N. K. Ayisi. 1994. Differential reactivities of antibodies to HIV and HTLV-1
in sera of suspected AIDS and ARC patients. West Afr. J. Med. 13:150–151.

5. Biggar, R. J., C. Saxinger, C. Gardiner, W. E. Collins, P. H. Levine, J. W.
Clark, F. K. Nkrumah, and W. A. Blattner. 1984. Type-1 HTLV antibody in
urban and rural Ghana, West Africa. Int. J. Cancer 34:215–219.

6. Blattner, W. A., D. W. Blayney, M. Robert-Guroff, M. G. Sarngadharan, V. S.
Kalyanaraman, P. S. Sarin, E. S. Jaffe, and R. C., Gallo. 1983. Epidemiology
of human T-cell leukemia/lymphoma virus. J. Infect. Dis. 147:406–416.

7. Brandful, J. A. M., F. A. Apeagyei, W. K. Ampofo, Y. Adu-Sarkodie, J. E.
Ansah, S. Nuvor, S. Aidoo, K. Ishikawa, T. Sata, N. Yamamoto, and S.
Yamazaki. 1999. Relationship between immunoclinical status and preva-
lence of viral sexually transmitted diseases among human immunodeficiency
virus-1 seropositive patients in Ghana. Viral Immunol. 12:131–137.

8. Di Bisceglie, A. M., and B. R. Bacon. 1999. The unmet challenges of hepatitis
C. Sci. Am. 281:80–85.

9. Foli, A. K., and G. Swanikar. 1971. High prevalence of Australia (Au)
antigen carriers among blood donors in Accra. Ghana Med. J. 10:214–217.

10. Hishida, O., N. K. Ayisi, M. Aidoo, J. Brandful, W. Ampofo, M. Osei-Kwasi,
E. Ido, T. Igarashi, J. Takehisa, T. Miura, A. Miyazaki, and M. Hayami.
1994. Serological survey of HIV-1, HIV-2 and human T-cell leukemia virus
type 1 for suspected AIDS cases in Ghana. AIDS 8:1257–1261.

11. Hook, E. W. 1989. Syphilis and HIV infection. J. Infect. Dis. 160:530–534.
12. Houghton, M., A. Weiner, and Q. L. Choo. 1999. Molecular biology of the

hepatitis C viruses: implications for diagnosis, development and control of
viral disease. Hepatology 14:381–388.

13. Jeannel, D., C. Fretz, Y. Traore, N. Kohdjo, A. Bigot, E. Pe Gamy, G.
Jourdan, K. Kourouma, G. Maertens, F. Fumoux, J. J. Fournel, and L.
Stuyver. 1998. Evidence for high genetic diversity and long-term endemicity
of hepatitis C virus genotypes 1 and 2 in West Africa. J. Med. Virol. 55:92–
97.

14. Konomi, N., C. Miyoshi, C. La Fuente Zerain, T.-C. Li, Y. Arakawa, and K.
Abe. 1999. Epidemiology of hepatitis B, C, E, and G virus infections and
molecular analysis of hepatitis G virus isolates in Bolivia. J. Clin. Microbiol.
37:3291–3295.

15. Martinson, F. E., K. A. Weigle, I. K. Mushahwar, D. J. Weber, R. Royce, and
S. M. Lemon. 1996. Seroepidemiological survey of hepatitis B and C virus
infections in Ghanaian children. J. Med. Virol. 48:278–283.

16. Matee, M. L., E. F. Lyamuya, E. C. Mbena, P. M. Magessa, J. Sufi, G. J.
Marwa, O. J. Mwasulama, and J. Mbwana. 1999. Prevalence of transfusion-
associated viral infections and syphilis among blood donors in Mulimbi
Medical Center, Dar es Salaam, Tanzania. East Afr. Med. J. 76:167–171.

17. National AIDS Control Programme, Disease Control Unit. 2001. HIV/AIDS
in Ghana: background, projections, impact, interventions and policies, 3rd
ed. Ministry of Health, Accra, Ghana.

18. Pawlotsky, J.-M., A. Fleury, V. Choukroun, L. Deforges, F. Roudot-Thoraval,
P. Aumont, J. Duval, and D. Dhumeaux. 1994. Significance of highly positive
c22–3 “indeterminate” second-generation hepatitis C virus (HCV) recombi-
nant immunoblot assay (RIBA) and resolution by third-generation HCV
RIBA. J. Clin. Microbiol. 32:1357–1359.

19. Sato, H., and K. Okochi. 1986. Transmission of human T-cell leukemia virus
(HTLV-I) by blood transfusion: demonstration of proviral DNA in recipi-
ents’ blood lymphocytes. Int. J. Cancer 3:395–400.

20. UNAIDS. October 1997. Blood safety and HIV, p. 2–4. Technical update.
Joint United Nations Programme on HIV/AIDS, Geneva, Switzerland.

21. Wansborough-Jones, M. H., E. Frimpong, B. Cant, K. Harris, M. R. Evans,
and C. G. Teo. 1998. Prevalence of hepatitis C virus infection in pregnant
women and blood donors in Ghana. Trans. R. Soc. Trop. Med. Hyg. 92:496–
499.

VOL. 40, 2002 NOTES 3525


